Pulmonary hypertensive response to rabbit blood components in goats: role of thromboxane.
Transfusion of small quantities of heterologous blood may cause severe pulmonary hypertensive response in certain species. To determine the responsible component in the donor blood and the main mediator, we studied the responses of goats to small quantities of rabbit blood components and observed the effects of several pharmacologic agents on these responses. In anesthetized goats, a bolus injection of 0.004 ml/kg rabbit blood caused the pulmonary arterial pressure to increase from 25.3 +/- 2.8 to 57.1 +/- 11.6 cm H2O within 45 to 90 s, and the aortic thromboxane concentration rose from 44 +/- 38 to 238 +/- 104 pg/ml. Pulmonary vascular resistance increased more than 4-fold, whereas systemic vascular resistance increased moderately (50%). The erythrocyte stroma, mainly cell membranes, caused similar responses; other blood components were all ineffective. By blocking the production of thromboxane, indomethacin and U63557A (thromboxane synthetase inhibitor) abolished nearly all of the hemodynamic responses to rabbit blood. Isoproterenol also largely attenuated the responses to rabbit blood by blocking thromboxane production without interfering with the responses to the thromboxane mimic U46619. Nitrendipine (calcium-channel blocker) equally attenuated rabbit blood and U46619-induced hemodynamic responses but did not block thromboxane production. Chlorpheniramine (H1-receptor antagonist) partially blocked the hemodynamic responses to rabbit blood without affecting thromboxane production or U46619-induced responses. We conclude that the erythrocyte membrane is the responsible component in the donor blood and thromboxane is the predominant mediator. The main action of isoproterenol is to reduce thromboxane production and histamine participates by possible interaction with cyclooxygenase products.